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1 The P erform an ce  o f  th e  S ix  Groups ( R e c ip r o c a ls  
o f  L a te n c ie s  x  T en) D uring th e  A c q u is i t io n  o f  




S e v e r a l  v ie w p o in ts  h ave  b e e s  p r e s e n te d  c o n c e r n in g  th e  
r e l a t io n s h ip  b etw een  th e  u n c o n d it io n e d  r e sp o n s e  and th e  con ­
d i t io n e d  r e sp o n s e  in  c o n d it io n in g  essp eriraents. Some th e o ­
r i s t s , .  p a r t i c u la r ly  i n v e s t i g a t o r s  in  a v o id a n ce  c o n d it io n in g *  
h a v e  h e ld  th a t  an in t e r v e n in g  s t a t e  o f  th e  organism * w hich  
th e y  h ave  la b e le d  f e a r , i s  th e  prim ary r e sp o n se  w hich i s  
c o n d it io n e d  when an a v e r s iv e  u n c o n d it io n e d  s t im u lu s  i s  used*  
M ost h ave  n o t  d e n ie d  th a t  th e  u n c o n d it io n e d  r e sp o n s e  must 
have some r e la t io n s h ip  or s i m i l a r i t y  to  th e  c o n d it io n e d  r e ­
sp on se*  b u t th ey  h ave  ten d e d  to  m in im ise  i t s  im p o rta n ce .
The p r e s e n t  i n v e s t i g a t io n  was d e s ig n e d  to  c o n tr o l  th e  o v e r t  
r e sp o n s e  o f  th e  s u b j e c t s  to  th e  u n c o n d it io n e d  s t im u lu s  and  
th e r e b y  t e s t  th e  r e l a t i v e  c o n t r ib u t io n  o f  th e  o v e r t  compo­
n e n ts  o f  th e  u n c o n d it io n e d  r e sp o n se  to  th e  le a r n in g  o f  an 
in stru m en ta l, a v o id a n ce  r esp o n se*
la  o rd er  to  t e s t  t h i s  r e la t io n s h ip *  60 a lb in o  r a t s  w ere  
t e s t e d  in  a h u rd le -ju m p in g  ap p ara tu s w here th e  c o n d it io n e d  
s t im u lu s  was one which p r e v io u s ly  had been  a s s o c ia t e d  w ith  
v a r io u s  tr e a tm e n ts  in  a c o n d it io n in g  phase* T here w ere  
th r e e  c o n t r o l  grou p s and th r e e  tre a tm en t g r o u p s . The th r e e  
tr e a tm e n t groups* c o n s i s t i n g  o f  12  s u b j e c t s  each* w ere con ­
d i t io n e d  under v a r y in g  d e g r e e s  o f  r e sp o n s e  r e s t r i c t i o n .
Group U was g iv e n  40 p a ir in g s  o f  a c o n d it io n e d  s t im u lu s
vii
( l i g h t )  and a u n c o n d it io n e d  s t im u lu s  ( s h o c k )  in  a l a r g e  box  
ish erea s Group R had th e  same p a ir in g s  w h ile  r e s t r a in e d  in  a 
box s m a ll  enough to  im pede g r o s s  o v e r t  r e s p o n s e s  to  th e  urn® 
c o n d it io n e d  s t im u lu s .  The t h i r d  g ro u p , $G, was c o n d it io n e d  
in  a b ox  w hich  was e x a c t ly  l i k e  th e  h u r d le -ju m p in g  b ox  in  
o rd er  t o  a r r iv e  a t  som e e s t im a t e  o f  th e  e f f e c t s  o f  s t im u lu s  
g e n e r a l i z a t io n  on th e  l e a r n in g  o f  th e  in s tr u m e n ta l a v o id a n c e  
r e s p o n s e  in  th e  t e s t  phase*  The t e s t  p h a se  c o n s i s t e d  o f  40 
t r i a l s ,  a d m in is te r e d  t o  each  s u b j e c t  i n d i v i d u a l l y ,  w here th e  
c o n d it io n e d  s t im u lu s  w as tu r n e d  on and a g u i l l o t i n e  door  
r a is e d *  The t im e  w h ich  la p s e d  betw een  th e  o n s e t  o f  th e  eoa«  
d i t io n e d  s t im u lu s  and th e  s u b j e c t  c r o s s in g  th e  h u r d le  was 
r e c o r d e d .
The r e s u l t s ,  from  th e  a n a l y s i s  o f  v a r ia n c e ,  in d ic a t e d  
th a t  t h e  o v e r t  r e s p o n s e  w hich  c o u ld  b e  made by th e  s u b j e c t  
in  r e s p o n s e  t o  th e  u n c o n d it io n e d  s t im u lu s  w as im p o rta n t  
s in c e  th e  d i f f e r e n c e  b etw een  Groups U and R m s  s i g n i f i c a n t  
a t  th e  .0 1  l e v e l .
The r e s u l t s  o b ta in e d  a r e  n o t  c r u c ia l  t o  th e  r e t e n t io n  
or r e j e c t i o n  o f  th e  f e a r  c o n s t r u c t ,  b u t th e y  do i n d ic a t e  
th a t  th e  o v e r t  r e s p o n s e  to  th e  u n c o n d it io n e d  s t im u lu s  i s  
more im p o r ta n t than  some t h e o r i s t s  h ave  been  w i l l i n g  t o  ac® 
c e p t .
CHAPTER I
INTRODUCTION
In c o n d i t io n in g  e x p e r im e n ts , th e  r e l a t i o n s h i p  b etw een  
th e  u n c o n d it io n e d  r e s p o n s e  (UCR) and t h e  c o n d it io n e d  r e ­
sp o n se  (CR) h as lo n g  b een  a p o in t  o f  t h e o r e t i c a l  c o n tr o ­
v e r s y .  P a v lo v ’ s  (1 9 2 7 )  p o s i t i o n  on t h i s  m a tter  was q u i t e  
c l e a r .  He s im p ly  assum ed t h a t  th e  c o n d i t io n in g  p ro ced u re  
w as b a s i c a l l y  a p r o c e s s  o f  s t im u lu s  s u b s t i t u t i o n ,  i . e . ,  th e  
CS became f u n c t i o n a l l y  e q u iv a le n t  to  th e  UCS a s  a r e s u l t  o f  
r e p e a te d  p a ir in g  o f  th e  tv;o s t i m u l i .  I t  f o l l o w s ,  th e n , from  
P a v lo v ’ s  p r i n c ip l e  o f  s t im u lu s  s u b s t i t u t i o n  t h a t  th e  r e ­
sp o n s e  to  th e  c o n d it io n e d  s t im u lu s  (C S) sh o u ld  b e  h ig h ly  
s im i la r  to  th e  r e s p o n s e  to  th e  u n c o n d it io n e d  s t im u lu s  (U C S). 
H ow ever, a s  H ilg a r d  and M arquis (1 9 4 0 )  p o in te d  o u t some t im e  
l a t e r ,  s i m i l a r i t y  o f  CR and UCR i s  o n ly  one o f  s e v e r a l  r e ­
l a t i o n s  w h ich  can b e  o b ta in e d  in  c o n d it io n in g  s t u d i e s .  O ften  
t im e s  th e  CR ap p ears to  bear l i t t l e ,  I f  any, d i r e c t  r e l a t i o n  
t o  th e  UCR. T h is  r e l a t i o n s h i p  problem  becom es e s p e c i a l l y  
c l e a r  in  th o s e  le a r n in g  s i t u a t i o n s  w h ich  em ploy an a v e r s iv e  
s t im u lu s ,  su ch  a s  sh o c k , a s  t h e  UCS.
In le a r n in g  s i t u a t i o n s  em p loy in g  an a v e r s iv e  s t im u lu s ,  
a t  l e a s t  t h r e e  f a i r l y  s e p a r a te  p r o c e d u r e s  may b e d i s t i n ­
g u ish e d : ( 1 )  C l a s s i c a l  a v e r s iv e  c o n d it io n in g  -  In  t h i s
s i t u a t i o n  a CS i s  p r e s e n te d  and fo l lo w e d  by a UCS and b o th
a r e  te r m in a te d  a f t e r  a d e f i n i t e  p e r io d  o f  tim e  i r r e s p e c t i v e  
o f  th e  b e h a v io r  o f  th e  s u b j e c t  ( $ )  (u n e s c a p a b le ) ;  ( 2 )  E s­
ca p e  c o n d i t io n in g  ( in s t r u m e n t a l )  -  The CS i s  f o l lo w e d  by  
th e  UCS and when th e  in s tr u m e n ta l  r e s p o n s e ,  s e l e c t e d  by th e  
e x p e r im e n te r  ( B ) ,  o c c u r s  b o th  te r m in a te ?  ( 3 )  A v o id a n ce  con=  
d i t i o n i n g  ( in s tr u m e n ta l)  -  In  t h i s  p r o c ed u r e  th e  CS i s  
f o l lo w e d  by th e  UCS b u t s u f f i c i e n t  tim e  b etw een  th e  two i s  
a llo w e d  so  th a t  th e  S may p erfo rm  an in s tr u m e n ta l  r e s p o n s e ,  
s e l e c t e d  by E , w h ich  w i l l  p r e v e n t  th e  p r e s e n t a t io n  o f  th e  
UCS.
To a c c o u n t fo r  th e  le a r n in g  th a t  t a k e s  p la c e  in  t h e s e  
s i t u a t i o n s  H u ll  ( 1 9 4 3 ) ,  Mowrer ( 1 9 4 0 ) ,  M i l l e r  (1 9 4 8 )  and  
o t h e r s  h ave  su p p lem en ted  th e  c o n t i g u i t y  p r i n c i p l e  o f  P a v lo v  
w ith  a p r i n c i p l e  o f  e f f e c t  or  r e in fo r c e m e n t  b a se d  upon d r iv e  
r e d u c t io n .  A cco rd in g  t o  th e  d r iv e  r e d u c t io n  r e in fo r c e m e n t  
p o s i t i o n ,  th e  UCS d i r e c t l y  d e te r m in e s  th e  n a tu r e  o f  th e  CR 
o n ly  in  th e  c a s e  o f  c l a s s i c a l  a v e r s iv e  c o n d i t io n in g .  H er e ,  
th e  UCS p la y s  a t r i p l e  r o le s  ( 1 )  i t s  o n s e t  p r o d u ce s  a 
d r i v e ,  ( 2 )  i t  d i r e c t l y  e l i c i t s  th e  r e s p o n s e  to  b e  c o n d i t io n -  
e d , and ( 3 )  i t s  t e r m in a t io n  r e s u l t s  in  d r iv e  r e d u c t io n  
th e r e b y  s t r e n g t h e n in g  th e  c o n n e c t io n  b e tw een  th e  GS and th e  
CR. I t  i s  o n ly  i n  th e  f i r s t  o f  t h e s e ,  c l a s s i c a l  a v e r s iv e  
c o n d i t io n in g ,  t h e r e f o r e ,  th a t  th e  r e l a t i o n s h i p  b e tw een  th e  
CR and th e  UCR p o s i t e d  b y  P a v lo v  p resu m ab ly  h o ld s .
B oth  e sc a p e  and a v o id a n c e  c o n d i t io n in g  a r e  assum ed to  
c o n t a in  a c l a s s i c a l  a v e r s iv e  c o n d i t io n in g  p h a se , b u t th e
in s tr u m e n ta l  b e h a v io r  le a r n e d  in  t h e s e  s i t u a t i o n s  d ep en d s  
on a d i f f e r e n t  m echanism .
In  in s tr u m e n ta l  e sc a p e  t r a in in g  th e  r e sp o n s e  e v e n t u a l ly  
le a r n e d  i s  d e ter m in e d  n o t d i r e c t l y  th ro u g h  r e f l e x i v e  e l i c i ­
t a t i o n  b u t s e l e c t i v e l y  ( t r i a l - a n d - e r r o r )  on th e  b a s i s  o f  
th e  UCS t e r m in a t io n .  In  t h e s e  c a s e s ,  th e  le a r n e d  r e sp o n se  
may be any r e sp o n se  w h ich  th e  JS p erform s t o  th e  s t im u lu s  
s i t u a t i o n  as a w h ole  w h ile  under th e  in f lu e n c e  o f  th e  UCS- 
p roduced  d r i v e .  The UCS o n ly  i n d i r e c t l y  d e te r m in e s  th e  CR 
by s t r e n g t h e n in g  w h a tev er  r e sp o n s e  p r e c e d e s  i t s  t e r m in a t io n .
A vo id an ce  c o n d it io n in g  e x p e r im e n ts , a s  w e l l  a s  th o s e  
such  a s  M il le r * s  (1 9 4 8 )  in  w h ich  th e  S i s  o b se r v e d  to  l e a r n  
t o t a l l y  new b e h a v io r  t o  th e  CS a lo n e ,  r e q u ir e  a s l i g h t l y  
d i f f e r e n t  a n a l y s i s ,  Mowrer (1 9 4 0 )  s o lv e d  what o th e r w is e  
ap p eared  to  be th e  d r iv e - r e d u c t io n  t h e o r i s t ’ s  dilem m a in  
su ch  c a s e s  by p o s i t i n g  le a r n e d  f e a r  a s  an in t e r v e n in g  p r o ­
c e s s ,  Fear i s  presum ed t o  be one component o f  th e  t o t a l  r e ­
sp o n se  com plex  r e f l e x i v e l y  e l i c i t e d  by th e  UCS. (F ea r  i s  
n e v e r  d i r e c t l y  o b s e r v e d , a lth o u g h  i t  i s  o f t e n  c o n c e p tu a l is e d  
a s  d i f f u s e  v i s c e r a l  a c t i v i t y ) .  The im p o rta n t p o in t  i s  th a t  
f e a r  i s  a r e sp o n s e  w ith  d r iv e  p r o p e r t i e s .  The f a c t  t h a t  i f  
i s  le a r n e d  (ev o k ed  by th e  CS) p e r m its  th e  CS t o  f u n c t io n  as  
th e  UCS d oes in  th e  in s tr u m e n ta l  e sc a p e  s i t u a t i o n .  T hat i s ,
CS o n s e t  p ro d u ces  d r iv e  and CS o f f s e t  p r o v id e s  d r iv e  r e ­
d u c t io n .  In str u m e n ta l r e s p o n s e s ,  t h e r e f o r e ,  may be s e l e c t i v e ­
l y  le a r n e d  e v e n  in  th e  a b sen ce  o f  th e  UCS.
M th ou gh  o v e r t  s k e l e t a l  r e s p o n s e s  may o ccu r  to  th e  UCS 
and h e  c o n d it io n e d  d u r in g  a v o id a n ce  t r a in in g  (o n  n on -  
a v o id a n c e  e s c a p e , t r i a l s )  such  r e s p o n s e s  a r e  assum ed to  be  
o f  l i t t l e  co n seq u en ce  s o  fa r  a s  l a t e r  l e a r n in g  b a sed  upon 
CS te r m in a t io n  i s  c o n c er n e d .
To su p p ort th e  c o n te n t io n  th a t  th e  o v e r t  r e sp o n s e  to  
th e  a v e r s iv e  UCS was o f  l i t t l e  im portance,, Mowrer and  
Lamoreaux (1 9 4 6 )  t r a in e d  r a t s  t o  perforin  one r e sp o n s e  (ru n  
or jump) to  e sc a p e  sh ock  b u t o s t e n s ib l y  an in c o m p a t ib le  r e -  
sp o n se  (jump or  run) t o  a v o id  sh o c k . The f a c t  th a t  th e  S s  
le a r n e d  under t h i s  arrangem ent m s  in t e r p r e t e d  a s  s tr o n g  
in d ir e c t  su p p o rt fo r  th e  f e a r - c o n s t r u c t  and i t s  u s e  in  ana­
l y s i n g  a v o id a n ce  l e a r n in g .  Such an i n t e r p r e t a t io n  i s  j u s t i ­
f i e d ,  how ever, o n ly  on th e  a ssu m p tion  th a t  t h e s e  two 
r e s p o n s e s  w ere t r u ly  in c o m p a t ib le .
To d e v e lo p  th e  p r e s e n t  p rob lem , i t  i s  n e c e s s a r y  to  
a n a ly s e  in  g r e a te r  d e t a i l  th e  tr e a tm e n ts  u t i l i s e d  in  th e  
Mowrer and Lamoreaux (1 9 4 6 )  s tu d y . In tre a tm en t I (C om pati­
b le  r e sp o n s e  g r o u p ) , d u r in g  th e  f i r s t  p h a se  o f  th e  e x p e r i ­
ment (e s c a p e  t r a in in g  a s  o u t l in e d  in  2 a b o v e ) ,  th e  r e sp o n s e  
which te r m in a te d  th e  UCS was th e  same a s  th e  r e sp o n s e  w hich  
te r m in a te d  th e  CS (a v o id a n c e  t r a i n i n g ) .  In  tre a tm en t I I  
( in c o m p a t ib le  r e sp o n s e  group) th e  r e sp o n s e  Mhich te r m in a te d  
th e  UCS in  th e  f i r s t  p h a se  was ch osen  so  a s  t o  b e  incojap& ti-  
b le  w ith  th e  r e sp o n s e  w hich l a t e r  te r m in a te d  th e  CS. In
tr e a tm e n t  111  ( c o n t r o l  group) t h e r e  w as p resu m ab ly  no r e ­
sp o n se  w h ich  w ou ld  te r m in a te  t h e  sh ock  i n  th e  f i r s t  p h a se  
( c l a s s i c a l  a v e r s iv e  c o n d i t io n in g )  a s  th e  UCS w as p r e s e n te d  
f o r  a s p e c i f i e d  le n g t h  o f  tim e  on each  t r i a l  i r r e s p e c t i v e  
o f  th e  S 8s  o v e r t  b e h a v io r *  In  th e  a v o id a n c e  p h a s e ,  h ow ever , 
a s p e c i f i c  r e s p o n s e  was ch o sen  t o  te r m in a te  th e  CS. In  
Group I ,  f e a r  and th e  o v e r t  r e s p o n s e  w h ich  l a t e r  te r m in a te d  
th e  CS w ere b o th  c o n d it io n e d  d u r in g  th e  f i r s t  p h a s e .  In  
Group I I ,  d u r in g  th e  f i r s t  p h a s e , f e a r  and an o v e r t  r e s p o n s e ,  
presum ed to  b e  in c o m p a t ib le  w ith  th e  a v o id a n c e  r e s p o n s e  w ere  
c o n d it io n e d .  In  Group I I I ,  f e a r  and random ( ? )  o v e r t  r e ­
s p o n s e s  w ere c o n d it io n e d  d u r in g  th e  f i r s t  p h a s e . S s in  
G roups I  and I I I  w ere n o t  s i g n i f i c a n t l y  d i f f e r e n t  from each  
o th e r  and b o th  w ere s i g n i f i c a n t l y  s u p e r io r  to  I I  in  r a t e  o f  
a c q u i s i t i o n  o f  th e  a v o id a n c e  r e s p o n s e .
Mowrer and Lam oreaux (1 9 4 6 )  in t e r p r e t e d  t h e i r  d a ta  to  
mean t h a t  th e  im p o rta n t com ponent le a r n e d  in  r e s p o n s e  t o  
sh ock  w as f e a r .  They w ent so  f a r  a s  t o  sa y  th a t  f e a r  made 
from fo u r  t o  f i v e  t im e s  th e  c o n t r ib u t io n  to  th e  d e ter m in a -  
t i o n  o f  th e  r e s p o n s e  t o  th e  CS a s  d id  th e  o v e r t  s k e l e t a l  
r e s p o n s e .  The m ajor c r i t i c i s m  o f  t h i s  a n a l y s i s  i s  one w hich  
th e  a u th o r s  th e m s e lv e s  s u g g e s t e d ,  v i s . ,  i s  r u n n in g  t r u ly  in ­
c o m p a tib le  w ith  jum ping? T h is  a s s e r t io n  c e r t a i n l y  a p p ea rs  
open to  q u e s t io n .  F u r th e r , u s in g  a c l a s s i c a l  a v e r s iv e  con ­
d i t i o n i n g  p ro ced u re  a s  Mowrer and Lamoreaux d id  in  th e  c a s e
o f  Group I I I  d o e s  n o t appear to  h a n d le  th e  p rob lem . As 
t h e s e  i n v e s t i g a t o r s  p o in t  ou t*  in  th e  a b sen ce  o f  s p e c i f i c  
c o n t r o l s ,  S s may and o f t e n  do le a r n  o v e r t  r e s p o n s e s  to  th e  
UCS w hich l a t e r  f a c i l i t a t e  le a r n in g  to  th e  CS a lo n e .  (N o te  
t h a t  in  th e  Mowrer and Lamoreaux s tu d y , Group I I I ,  th e  
c l a s s i c a l  a v e r s iv e  c o n d it io n in g  group , le a r n e d  th e  same 
a v o id a n c e  r e sp o n se  to  th e  CS and a t  th e  same r a t e  a s  d id  
t h e i r  c o m p a tib le  r e sp o n s e  grou p , Group I ) ,
A lthou gh  perh ap s n o t  i d e a l ,  a s u p e r io r  approach to  
s tu d y in g  t h i s  r e l a t io n s h ip  problem  i s  t o  em ploy a c l a s s i c a l  
a v e r s iv e  c o n d it io n in g  p ro ced u re  d u rin g  th e  f i r s t  p h ase  b u t  
a rra n g e  c o n d it io n s  in  such  a manner so  th a t  th e  r e sp o n se  
l a t e r  to  be le a r n e d  t o  th e  CS a lo n e  c a n n o t , by d e f i n i t i o n , 
be perform ed  t o  th e  UCS, The s u p e r io r i t y  o f  t h i s  te c h n iq u e  
r e s i d e s  in  th a t  f a c t  th a t  even  w ith o u t s p e c i f y in g  t h e  n a tu r e  
o f  th e  o v e r t  r e sp o n se  to  th e  UCS, one can  s p e c i f y  what i t  
was n o t  w hich i s  more th a n  can be done w ith  th e  Mowrer and  
Lamoreaux p r o c ed u r e .
In  a p i l o t  stu d y  (W agner, K ent, and Gannon, 1 9 5 9 ) i t  
was found  th a t  r a t s  r e s t r a in e d  "during th e  f i r s t  s t a g e  ( c l a s ­
s i c a l  a v e r s iv e  c o n d it io n in g )  w ere s i g n i f i c a n t l y  i n f e r i o r  in  
a sy m p to t ic  perform an ce o f  a h u rd le -ju m p in g  a v o id a n ce  re~  
sp o u s e , le a r n e d  l a t e r  to  th e  CS a lo n e , a s  com pared w ith  Ss  
a llo w e d  to  jump to  th e  UCS d u rin g  th e  f i r s t  s t a g e .  The r e ­
s t r i c t e d  group r e c e iv e d  more shock s in c e  th e y  presum ably
e o u ld  n o t  e s c a p e  from th e  g r id  when th e  UCS was a d m in ister®  
ed» G rea ter  sh ock  s h o u ld  have r e s u l t e d  in  s t r o n g e r  f e a r  
and, i f  f e a r  i s  th e  im p o r ta n t v a r i a b l e ,  b o th  g ro u p s s h o u ld  
have le a r n e d  th e  a v o id a n c e  r e s p o n s e  in  th e  se c o n d  p h ase  
e q u a l ly  w e l l .
The r e s u l t s  from th e  p i l o t  s tu d y  w ere n o t  u n e q u iv o c a l ,  
h ow ever, a s  t h e  e f f e c t  o f  s t im u lu s  g e n e r a l i s a t io n  was con® 
founded  w ith  r e s p o n s e  r e s t r i c t i o n .  The u n r e s t r i c t e d  group  
was c o n d it io n e d  in  a b ox  d u r in g  p h a se  one th a t  w as h ig h ly  
s im i la r  to  th e  t e s t  com partm ent u se d  f o r  a l l  S s  d u r in g  th e  
seco n d  s t a g e .  The r e s u l t s  o f  th e  p i l o t  s tu d y , t h e r e f o r e ,  
c o u ld  b e  p r e d ic t e d  on th e  b a s i s  o f  s t im u lu s  g e n e r a l i z a t io n  
a lo n e .
la  th e  p r e s e n t  e x p e r im e n t , r e s p o n s e  r e s t r i c t i o n  d u r in g  
c l a s s i c a l  a v e r s iv e  c o n d i t io n in g  was a g a in  m a n ip u la ted  a s  th e  
in d ep en d en t v a r i a b l e .  In  a d d i t io n ,  h o w ev er , th e  p ro ced u re  
was m o d if ie d  s o  a s  to  rem ove, o r  a t  l e a s t  m in im iz e , th e  con® 
fo u n d in g  e f f e c t  o f  s t im u lu s  g e n e r a l i z a t i o n .
CHAPTJER I I
METHOD
S u b je c t s
The S s  w ere 60  n a iv e  fem a le  a lb in o  r a t s  o f  S p ra g u e-  
E a w ley  s t r a i n , a l l  a p p r o x im a te ly  th e  same w e ig h t  and s i z e .
The w e ig h t  ra n g e  a t  th e  b e g in n in g  o f  th e  ex p er im en t was from  
175  t o  200 g m s .  Food and w ater  w ere a v a i la b l e  in  th e  l i v i n g  
c a g e s  a t  a l l  t im e s .
A p p aratu s
T h ree s e t s  o f  a p p a ra tu s  w ere u s e d  c o r r e sp o n d in g  t o  th e  
t h r e e  p h a se s  o f  th e  e x p e r im e n t . For P h ase  1 ,  t h r e e  b o x e s  
w ere p la c e d  in  a row on 3 /3 2  i n .  b r a s s  r o d s  m ounted in  ma­
s o n i t e  s t r i p s .  T h ese  b o x e s  w ere 9 - 1 / 2  i n .  lo n g  C a ll  dim en­
s i o n s  are  i n t e r i o r ) ? 5 i n .  w id e  and 5 - 1 /2  i n .  deep w ith  
s o l i d  d o o rs on th e  to p  (h e n c e fo r th  c a l l e d  medium s i z e  b o x e s ) .
For P h a se  2 , o r  th e  c o n d i t io n in g  p h a s e , th e r e  w ere a l s o  
t h r e e  b o x e s .  The f r e e - r e s p o n d in g  ( u n r e s t r i c t e d )  tr e a tm e n t  
group (Group U) was c o n d it io n e d  in  a box 18 i n .  lo n g ,  5 i n .  
w ide,, and 7 i n .  h ig h  (h e n c e fo r th  c a l l e d  l a r g e ) .  The r e -  
s tr ie ie d -m o v e m e n t  tr e a tm e n t  group (G roup R) was c o n d it io n e d  
in  a  box 5 - 3 / 8  in *  lo n g ,  1 - 5 / 8  i n .  *fide and 1 - 7 /8  i n .  h ig h  
( h e n c e fo r th  c a l l e d  s m a l l ) ,  w ith  a s l o t  in  one end fo r  th e  S es  
t a i l .  The s t im u lu s  g e n e r a l iz a t io n  c o n t r o l  group (Group SG)
was c o n d it io n e d  in  on e  o f  th e  mediuaj b o x es*  For th e  con ­
d i t i o n i n g  p h a se  t h e r e  m s  a l s o  a 7 - 1 /2 -w  w h ite  l i g h t  tinder  
each  b ox  w h ich  s e r v e d  a s  th e  CS, The UCS c o n s i s t e d  o f  a 
com m utated *75 msu sh ock  d e l iv e r e d  th rou gh  th e  g r id  from  a 
c o n s ta n t  c u r r e n t  s o u r c e ,^  The p r e s e n t a t io n  and te r m in a t io n  
o f  th e  CS and UCS was c o n t r o l l e d  by two H unter t im e r s*
The h u r d le -ju m p in g  o r  t h i r d  p h a se  o f  th e  ex p er im en t  
was c o n d tic ted  in  a b ox  19 i n ,  lo n g ,  5 i n ,  w id e 9 and 5 - 1 /2  
i n .  deep  w h ich  was d iv id e d  i n t o  two eq u a l com partm ents by a 
g ia i l io t im e - t y p e  door e x te n d in g  down th rou gh  th e  to p  and  
r e s t i n g  d i r e c t l y  on th e  upper edge o f  a 2 i n .  b a r r i e r .  One 
com partm entt th e  sam e d im e n sio n s  a s  th e  medium s i s e  b o x 5 
c o n ta in e d  & g r id  f l o o r  w ith  a l i g h t  e x te n d in g  5 /1 6  i n .  in t o  
th e  box* The o th e r  com partm ent was s im i la r  hast had a w ir e  
f l o o r  ( 1 / 2  i n .  s q u a r e s )  and a  hardw are c lo t h  l i d  so  t h a t  th e  
S s c o u ld  b e  o b s e r v e d . The la t e n c y  o f  each  h u r d le -ju m p in g  
r e s p o n s e  was m easured  to  th e  n e a r e s t  .0 1  s e c .  by m eans o f  a 
S tan d ard  e l e c t r i c  t im e r .  The tim er  was s t a r t e d  when th e  door  
was r a i s e d  and s to p p e d  when tBie door was lo w e r e d  by E f o l lo w ­
in g  a r e s p o n s e .  The i n i t i a t i o n  and te r m in a t io n  o f  t h e  CS and  
th e  o p e r a t io n  o f  th e  door w ere m an u a lly  c o n t r o l l e d .
^■This am perage was u s e d  b e c a u se  a s tu d y  by K im ble (1 9 5 5 )  
in d ic a t e d  t h a t  a c u r r e n t  t h i s  in te n s e *  a p p l ie d  t o  th e  f e e t *  
i s  e x tr e m e ly  u n l ik e l y  to  c a u se  c ro u ch in g  r e s p o n s e s .
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P ro ced u re
T reatm en t g r o u p s* T h ree o f  th e  s i x  g ro u p s in  t h e  e x ­
p e r im e n t (R , SGr and 0 )  w ere run s im u lta n e o u s ly  in  th r e e  
r e p l i c a t i o n s , ,  w h ereas th e  th r e e  rem a in in g  c o n t r o l  g ro u p s  
(BC, HH, and H) w ere run s e p a r a t e l y , b u t c o n c u r r e n t ly *  The 
p r o c ed u r e  f o r  t h e  f i r s t  th r e e  g ro u p s c o n s i s t e d  o f  t h r e e  
p h a s e s , e x c lu d in g  h a n d lin g  and h a b it u a t io n  to  th e  c o n d i t io n s  
o f  r e s t r i c t i o n *  The p ro ced u re  fo r  t h e s e  t h r e e  g rou p s was 
i d e n t i c a l  w ith  th e  e x c e p t io n  o f  P h a se  2 w here th e  l e v e l s  o f  
r e s t r i c t i o n  w ere in tr o d u ce d *  In P h a se  2 ,  Group U m s  con ­
d i t io n e d  in  th e  la r g e  b o x , Group R in  th e  sm a ll b o x , and  
Group SG in  th e  medium s i s e  b o x . The medium s i z e  b ox  w as, 
a s  n e a r ly  a s  p o s s i b l e ,  e x a c t ly  l i k e  th e  t e s t  a p p a r a tu s , 
t h e r e f o r e ,  S s  c o n d it io n e d  in  i t  sh o u ld  r e f l e c t  th e  m axim al 
in f lu e n c e  o f  s t im u lu s  g e n e r a l i s a t io n *  T h is  group w as run  
s im u lta n e o u s ly  w ith  th e  p r i n c ip l e  tr e a tm e n t  g r o u p s , U and  
R„ and c o u ld  b e  c o n s id e r e d  a medium l e v e l  o f  r e s t r i c t i o n  
g ro u p , even  though  i t® s  in c lu s io n  in  th e  s tu d y  was fo r  pur­
p o s e s  o f  c o n tr o l*
H a n d lin g . A i l  Ss w ere h a n d le d  fo r  5 !"in* fo r  th r e e  
s u c c e s s i v e  days*
H a b itu a t io n  to  c o n d it io n s  o f  r e s t r i c t i o n * The S s  w ere  
random ly a s s ig n e d  to  th e  c o n d i t io n s  o f  r e s t r i c t i o n  and on 
th e  4 th  and 5 th  d ays w ere p la c e d  in  t h e i r  r e s p e c t i v e  s i z e
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b o x e s , f o r  th e  same le n g t h  o f  t im e  th e y  w ere  to  sp en d  in  
t h i s  s i t u a t i o n  d u r in g  t h e  c o n d it io n in g  phase® T h is  was 
d on e  in  o r d e r  to  d im in is h  e m o tio n a l r e s p o n s e s  w hich  m ight  
h a v e  b een  i n t r i n s i c  to  c o n fin e m e n t or r e s t r i c t i o n .
S t im u lu s  g e n e r a l i z a t i o n  c o n t r o l  p r o c ed u r e  ( P h ase  ! ) •
A l l  Ss w ere p la c e d  in  th e  medium b o x e s  ( t h e  same s i z e  and 
sh a p e  a s  th e  e sc a p e  com partm ent o f  th e  hurdle**jum ping b ox )  
and  g iv e n  15  sh o ck s  w it h in  a 15 m in . p e r io d .  The i n t e r t r i a l  
i n t e r v a l  was random ly v a r ie d ,  in  o rd er  t o  p r e v e n t tem p ora l 
c o n d i t io n in g ,  u s in g  i n t e r v a l s  o f  1 0 , 2 0 f and 30 s e c .  T h is  
w as done fo r  two s u c c e s s i v e  days? th e  S s r e c e iv e d  30 sh o c k s  
o f  th e  same i n t e n s i t y  and d u r a t io n  th a t  th e y  r e c e iv e d  d u r in g  
c o n d i t io n in g .  The f u n c t io n  o f  t h i s  p ro ced u re  was t o  g iv e  
a l l  Ss a v e r s iv e  c o n d i t io n in g  to  th e  c u e s  a s s o c ia t e d  w ith  th e  
t e s t  b o x , th u s  m in im iz in g  th e  d i f f e r e n t i a l  e f f e c t  o f  s t im u ­
l u s  g e n e r a l i z a t io n  fo r  a l l  groups®
C l a s s i c a l  a v e r s iv e  c o n d it io n in g  (P h a se  2 ) .  The Ss 
w ere  p la c e d  in  th e  b o x e s  and a f t e r  a 1 rain. p e r io d  th e  f i r s t  
t r i a l  was g iv e n .  Each t r i a l  c o n s i s t e d  o f  th e  p a ir e d  p r e s e n ­
t a t i o n  o f  an 8 s e c .  CS w ith  th e  UCS o c c u r r in g  d u r in g  th e  
l a s t  3 s e c .  The CS and UCS te r m in a te d  s im u lta n e o u s ly .  Ten  
t r i a l  b lo c k s  w ere g iv e n  to  each  S on fo u r  s u c c e s s i v e  d a y s ,  
o r  a t o t a l  o f  40 t r i a l s .  I n t e r t r i a l  i n t e r v a l  was a g a in  r a n ­
dom ly v a r ie d .  One S from  each o f  th e  t h r e e  g ro u p s was con ­
d i t io n e d  s im u lt a n e o u s ly .
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A c q u is i t io n  o f  h u r d le  ju m p in g -a v o id a n ce  c o n d i t io n in g
< ^ ra s B i MHSsa*fca&M^"ijrfi,T'g ^ ^ n B M O B a A ^ c q a D c S 9 »  s o a a c s c s n s B a w r t C D n n  i « n a a w > ^ » M 9 ' < n r a a n w t t n a
( P h ase  3)»  .During a c q u i s i t i o n  o f  h u r d le  ju m p in g , e a ch  S 
was run i n d i v i d u a l l y .  A h u r d le -ju m p in g  t r i a l  c o n s i s t e d  
o f  S b e in g  p la c e d  on th e  g r id  s id e  o f  th e  h u r d le - b o s  f a c in g  
th e  d o o r . Then a f t e r  a p p r o x im a te ly  3 s e c .  t h e  CS w as p r e ­
s e n te d  and th e  g u i l l o t i n e  d oor  r a i s e d .  T h is  e n a b le d  th e  S 
to  c r o s s  to  th e  o th e r  s i d e  o f  th e  b o x  by g o in g  ov er  t h e  
h u r d le  a t  which tim e  th e  CS was te r m in a te d  and  th e  d oor  
c lo s e d .  The S rem ain ed  in  t h i s  com partm ent f o r  15 s e c .  and 
was th e n  r e tu r n e d  t o  i t s  l i v i n g  c a g e  in  th e  n e x t  room . A ll  
12 Ss w ere run in  r o t a t i o n ,  i . e . *  a l l  jSs r e c e iv e d  t r i a l  one  
b e fo r e  any S r e c e iv e d  t r i a l  tw o , e t c .  Each S r e c e iv e d  10  
t r i a l s  p er  day fo r  fo u r  d a y s or a t o t a l  o f  40  t r i a l s .  I f  
th e  S d id  n o t jump th e  h u r d le ,  th en  th e  CS rem ain ed  on fo r  
30 s e c .  At th e  end o f  t h i s  tim e  i t  was f o r c e d  in t o  th e  
o th e r  com partm ent and th e  CS te r m in a te d . From th en  on  i t  
was t r e a t e d  in  th e  same manner a s  any S t h a t  had c r o s s e d  and  
a 30 s e c .  la t e n c y  was r e c o r d e d  f o r  th a t  t r i a l .
C o n tr o l g r o u p s . B e s id e s  Group SG„ t h e r e  w ere t h r e e  ad­
d i t i o n a l  c o n t r o l  g rou p s f o r  t h i s  e x p e r im e n t . For t h e  f i r s t  
c o n t r o l  group th e  p ro ced u re  was i d e n t i c a l  to  th a t  d e s c r ib e d  
fo r  Group R a b o v e , e x c e p t  f o r  th e  a v e r s iv e  c o n d i t io n in g  s t a g e .  
In  t h i s  s t a g e  S s w ere a d m in is te r e d  a sh ock  f o r  3 s e c .  f o l lo w ­
ed 15 s e c .  l a t e r  b y  th e  5 - s e c .  CS. T h is  grou p  was c a l l e d  th e  
backw ard c o n d it io n in g  c o n t r o l  group (Group BC) even though
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backw ard c o n d i t io n in g  w ith  an i n t e r v a l  t h i s  lo n g  i s  con ­
s id e r e d  im p o s s ib le  (O sg o o d , 1 9 5 4 ) ,  The p u rp o se  o f  t h i s  p r o ­
c e d u r e  was t o  d e te r m in e  w h eth er  t h e r e  was a d i f f e r e n t i a l  
e f f e c t  in  l e a r n in g  th e  hurdle**jum ping r e s p o n s e  w hich c o u ld  
be a t t r i b u t e d  t o  th e  CS o r  th e  UCS h a v in g  b een  a d m in is te r e d  
u n der th e  c o n d i t io n  o f  r e s t r i c t i o n .
The s e c o n d  c o n t r o l  group (Group HH) w as t r e a t e d  e x a c t l y  
th e  same a s  Group R e x c e p t  fo r  th e  o m is s io n  o f  P h a se s  1 and  
2; t h u s ,  t h e s e  3 s  w ere n e v e r  sh o c k e d . T h is  p ro ced u re  was to  
d e te r m in e  i f  b e in g  p la c e d  in  r e s t r i c t i o n  c a u se d  an in c re m en t  
in  t h e  o p e r a n t l e v e l  d u r in g  th e  t e s t  p h a se .
The t h i r d  c o n t r o l  group was h a n d le d  and th en  t e s t e d  in  
o r d e r  t o  d e te r m in e  th e  o p e r a n t r e s p o n s e  l e v e l  in  th e  t e s t  
s i t u a t i o n  (G roup H ) .
CHAPTER X II
RESULTS
In Fig® 1 ,  th e  p er fo rm a n ce  o f  t h e  s i x  g ro u p s d a r in g  th e  
40 t e s t  t r i a l s  i s  p l o t t e d  in  term s o f  mean r e c i p r o c a l s  (x  1 0 )  
fo r  each  b lo c k  o f  f i v e  t r ia l s ®  The c a r v e s  f o r  G roups U, SGP 
R„ and BC a l l  appear to  b e  l e a r n in g  c a r v e s  w ith  th e  l a t e n c y  
d e c r e a s in g  ( r e c i p r o c a l s  in c r e a s in g )  in  a n e g a t i v e l y  & cc e l°  
e r a t e d  manner o v er  t r i a l s .  A f te r  th e  f i r s t  few  t r i a l s  o n ly  
G roups R and SG o v e r la p  to  any a p p r e c ia b le  e x t e n t .  Group U 
i s  s u p e r io r  t o  th e  o th e r  g ro u p s a f t e r  th e  f i r s t  b lo c k  o f  
t r i a l s .
The c u r v e  o b ta in e d  fo r  Group BC a p p ro x im a tes  a  l e a r n -  
in g  c u r v e , h ow ever, i t s  a sy m p to te  i s  ranch lo w e r  than  th e  
th r e e  tr e a tm e n t g r o u p s . The means o f  a l l  s i x  grou p s f o r  th e  
40 t e s t  t r i a l s  a r e  g iv e n  in  T a b le  I®
T a b le  XI p r e s e n t s  an a n a l y s i s  o f  v a r ia n c e  o f  th e  r e -  
c ip r o c a l s  o f  l a t e n c i e s  fo r  t h e  s i x  g ro u p s and e ig h t  b lo c k s  
o f  f i v e  t r i a l s .  G roups and T r i a l s  w ere  s i g n i f i c a n t  in  th e  
a n a ly s is ®  The G x  T i n t e r a c t io n  app roach ed  t h e  ®Q5 l e v e l  
w hich  s u g g e s t s  th a t  th e  c u r v e s  w ere n o t  e n t i r e l y  p a r a l l e l .  
S e p a r a te  t  t e s t s ,  u s in g  th e  e r r o r  term  from th e  b etw een  
a n a l y s i s ,  r e v e a le d  th a t  a l l  grou p s w ere s i g n i f i c a n t l y  d i f f e r ­
e n t  from  each  o th e r  a t  th e  .0 1  l e v e l  e x c e p t  f o r  G roups SG and
FIGURE 1
The P erform an ce o f  th e  S ix  Groups (R e c ip r o c a ls  
o f  L a t e n c ie s  x  T en) D uring th e  A c q u is i t io n  
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C om parisons o f  th e  I n d iv id u a l  Group 
Mesms-jt t e s t s
U SG R BC H
I n d iv id u a l
Means
u .7453
SG 1 0 .1 5 .6 3 7 7
R 10*97 _  * .8 4 .6288
BC 2 2 .9 1 1 2 .7 6 1 1 .9 2 .5 024
H 2 9 .4 8 2 2 .7 2 2 2 .1 6 1 4 .2 1 .2 7 6 5
HH 1 6 .1 6 1 4 .7 8 1 4 .2 2 6 .2 7 5 .9 5 .4 0 2 7
*The o n ly  t  n o t s i g n i f i c a n t  a t  ,0 1
TABLE II
A n a ly s is  o f  V a r ia n c e  Summary T a b le
S o u rce  d f  Mean S q u a res
B etw een  S u b je c t s  59
Groups 5 1 ,9 3  3 .7 8 *
E rror. 54 ,5 1b
W ith in  S u b je c t s  420
T r ia l  B lo c k s  7 1 ,9 4  2 4 ,2 5 *
G x  TB 35 ,1 2  1 .5 0
E rror  378 .0 8w
T o ta l  479
‘S i g n i f i c a n t  a t 01
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R (T a b le  I ) .
A s im i la r  a n a l y s i s  was run fo r  t h e  th r e e  p r i n c ip l e  
tr e a tm e n t  g ro u p s (U , R , and SG) a lo n e .  O nly t r i a l s  was sig®  
a i f i c a n t  in  t h i s  a n a l y s i s .  T h is  s e c o n d  a n a l y s i s  m igh t ap­
p ea r  w a r ra n ted  in  v ie w  o f  th e  f a c t  t h a t  th e  th r e e  c o n t r o l  
g ro u p s (BC, HH and H) w ere  rim  s e p a r a t e ly  w ith o u t  em p loy in g  
th e  r e p l i c a t i o n s  p r o c e d u r e . I t  seem s u n l i k e l y ,  h o w ev er , 
t h a t  t h i s  d i f f e r e n c e  in  p r o c ed u r e  w ou ld  c o n t r ib u t e  any s i g ­
n i f i c a n t  v a r ia n c e  b e tw een  g ro u p s s i n c e  th e  c o n t r o l  g r o u p s , 
a lth o u g h  run s e p a r a t e l y ,  w ere n e v e r t h e l e s s  run c o n c u r r e n t ly  
w ith  th e  tr e a tm e n t g r o u p s . In  a l l  l i k e l i h o o d  th e  d i f f e r e n c e  
in  th e  two a n a ly s e s  can  b e  a t t r i b u t e d  t o  th e  f a c t  t h a t  th e  
f i r s t  a n a l y s i s  in v o lv e d  a la r g e r  N and in c lu d e d  g rou p s w here  
th e  d i f f e r e n c e s  b etw een  means w ere m ore e x tr em e .
CHAPTER IV
DISCUSSION
The h y p o t h e s i s  t h a t  th e  r e s t r a i n t  o f  th e  UGR im p a ir s  
th e  l e a r n in g  o f  aa a v o id a n c e  r e sp o n s e  a p p ea r s  t o  b e  s u p p o r t -  
ed  b y  th e  d a ta  o b ta in e d  in  t h i s  exp erim en t*  s i n c e  Ss  unre®  
s t r a in e d  d a r in g  c o n d it io n in g  le a r n e d  b e t t e r  th an  d id  S s t h a t  
w ere r e s t r a in e d *  I t  f o l lo w s  a s  a  c o r o l la r y  to  t h i s  h y p o th ­
e s i s *  th a t*  th e  la r g e r  th e  b ox  (w ith in  l i m i t s )  d u r in g  th e  
f i r s t  phase*  th e  b e t t e r  w i l l  b e  th e  l e a r n in g  in  th e  se c o n d  
p h ase*  In  ex a m in in g  F ig*  1* however* i t  i s  e v id e n t  t h a t  th e  
8 s  in  Group R le a r n e d  no b e t t e r  than d id  S s c o n d it io n e d  
under medium r e s t r i c t i o n  (Group SG ). T h is  s i m i l a r i t y  in  th e  
p erform an ce  o f  t h e s e  two grorsps ap p ears t o  i n v a l i d a t e  th e  
c o r o l la r y  h y p o t h e s is  c o n c e r n in g  b o x - s i^ e  and r a t e  o f  l e a r n ­
ing*  From an i n t u i t i v e  s ta n d p o in t*  th e  medium and la r g e  
b o x e s  w ere more n e a r ly  a l ik e  th an  w ere th e  sm a ll and medium 
b o x e s  w hich  w ou ld  l e a d  to  th e  e x p e c t a t io n  th a t  th e  p er fo rm ­
a n ce  o f  G roups U and SG sh o u ld  h ave  b e e n  more n e a r ly  a l i k e  
than  th a t  o f  G roups R and SG. Yet* th e  r e v e r s e  outcom e was 
o b ta in e d .
T h ere  a re  a t  l e a s t  two p o s s i b l e  w ays to  i n t e r p r e t  t h i s  
a p p a ren t in v e r s io n *  F ir s t*  i t  w i l l  b e  r e c a l l e d  t h a t  d u r in g  
th e  f i r s t - p h a s e  p r o c ed u r e  ( s t im u lu s  g e n e r a l i s a t io n  c o n t r o l )
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G roups R ? SG and U w ere  a l l  p la c e d  i n  th e  medium s i z e  b ox  
and g iv e n  30 s h o c k s  p r io r  t o  th e  c o n d i t io n in g  p r o c e d u r e  o f  
P h a se  2* S in c e  t h e  medium s i z e  b ox  was i d e n t i c a l  i n  dim en­
s io n s *  e t c *  to  t h e  e s c a p e  com partm ent o f  th e  t e s t  a p p a ra tu s*  
s h o c k in g  S s  under t h i s  p r o c e d u r e  s h o u ld  h a v e  r e n d e r e d  t h e  
c u e s  a s s o c i a t e d  w ith  th e  e s c a p e  com partm ent a v e r s i v e  f o r  a l l  
Ss* ev en  p r io r  to  th e  tr e a tm e n t  in  P h a se  2* I t  i s  r e a s o n « 
a b le  t o  assum e t h a t  had  S s  b een  t e s t e d  f o l lo w in g  th e  30  
sh o c k s  i n  th e  medium s i z e  box* th e y  w ou ld  h a v e  d i s p la y e d  
an e q u a l te n d e n c y  t o  l e a r n  th e  a v o id a n c e  r e s p o n s e .  The n e t  
r e su lt* , th e r e fo r e * , o f  t h e  s t im u lu s  g e n e r a l i z a t i o n  c o n t r o l  
p r o c e d u r e  sh o u ld  h a v e  w orked t o  a t t e n u a t e  d i f f e r e n c e s  r e ­
s u l t i n g  from  th e  d i f f e r e n t i a l  tr e a tm e n t  g iv e n  S s d u r in g  P h a se  
2 .  'D e sp ite  t h i s  common p o r t io n  o f  p ro ced u re*  S s c o n d i t io n e d  
w h ile  u n r e s t r a in e d  le a r n e d  b e h a v io r  w h ich  s i g n i f i c a n t l y  f a ­
c i l i t a t e d  t h e i r  l a t e r  l e a r n in g  o f  t h e  a v o id a n c e  r e s p o n s e  a s  
com pared w ith  th e  o th e r  two g r o u p s .
Second* i t  i s  c l e a r  from  th e  p e r fo r m a n c e  o f  Group BG 
t h a t  p r e s e n t a t io n  o f  sh o ck  and l i g h t  under c o n d i t io n s  o f  r e ­
s t r a i n t  w as s u f f i c i e n t  to  p ro d u ce  c o n s id e r a b le  l e a r n in g  in  
th e  t e s t  s i t u a t i o n  w h ile  h a n d lin g  alorae (G roup H) n o r  hand­
l i n g  p l u s  r e s t r i c t i o n  (G roup HH) w as n o t  s u f f i c i e n t .  tih& t- 
e v e r  co m b in a tio n s o f  f a c t o r s  w ere r e s p o n s ib l e  f o r  Group BG -s 
p er fo r m a n c e  in  t h e  t e s t  s i t u a t i o n  m ust b e  c o n s id e r e d  t o  h a v e  
o p e r a te d  in  Group R a s  w e l l  s i n c e  t h e s e  S s  w ere  r e s t r a i n e d
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w h ile  b e in g  p r e s e n te d  th e  sh o ck  and l i g h t  d u r in g  c o n d i t io n ­
i n g ,  I f  su ch  f a c t o r s  a r e  s e p a r a t e  b u t a d d i t iv e  to  o t h e r s  
p r o d u c in g  le a r n in g  in  a l l  th r e e  tr e a tm e n t  g r o u p s , th e n  th e  
o v e r a l l  e f f e c t  w ou ld  o p e r a te  to  en h an ce th e  p er fo rm a n ce  o f  
Group R, th e r e b y  c l o s i n g  th e  norm al gap b e tw een  th a t  group  
and Group SG,
The d r iv e  r e d u c t io n  r e in fo r c e m e n t  p o s i t i o n  ( M i l l e r ,
1 9 4 8 | M owrer, 1940; H u l l ,  1 9 3 4 )  i s  th a t  th e  UCS d i r e c t l y  
d e te r m in e s  th e  n a tu r e  o f  th e  CR o n ly  in  th e  c a s e  o f  c l a s ­
s i c a l .  a v e r s iv e  c o n d i t io n in g .  T h is  ex p er im en t p h y s i c a l l y  
s e p a r a te d  th e  two p h a se s  o f  th e  a v o id a n c e  c o n d i t io n in g  p r o ­
c ed u r e  so  t h a t  one a s p e c t  o f  th e  i n f lu e n c e  o f  th e  c l a s s i c a l  
p h a se  on th e  in s tr u m e n ta l p h a se  c o u ld  b e  d e te r m in e d . The 
r e s u l t s  i n d ic a t e  t h a t  th e  r e sp o n s e  to  th e  UCS i s  im p o r ta n t ,  
a t  l e a s t  when t h i s  te c h n iq u e  o f  a v o id a n c e  c o n d i t io n in g  i s  
u s e d .
The o v e r a l l  r e s u l t s  o f  t h i s  s tu d y  a re  n o t  c r u c i a l  to  
th e  r e t e n t i o n  or r e j e c t i o n  o f  th e  f e a r  c o n s t r u c t ,  b u t th e y  
do i n d i c a t e  th a t  t h e  o v e r t  r e s p o n s e  to  th e  UCS i s  m ore im­
p o r ta n t  th a n  some t h e o r i s t s  h ave  b een  w i l l i n g  to  a c c e p t .  
B e ca u se  o f  th e  UCR c o n t r o l  a f fo r d e d  w ith  th e  p r o c e d u r e s  u t i ­
l i s e d  in  t h i s  s tu d y , i t  i s ,  a t  l e a s t ,  p o s s i b l e  to  m o d ify  th e  
h y p o t h e s is  s e t  f o r th  by M ow er (1 9 5 0 )  w h ich  l e a n s  s o  h e a v i ly  
on th e  se c o n d a r y  d r iv e  c o n c e p t .
I f ,  a s  M ow er s t a t e s ,  f e a r  i s  th e  m ost im p o rta n t
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e le m en t in  th e  le a r n in g  o f  a r e s p o n s e  to  an a v e r s iv e  stim m - 
In s*  th en  th e  Ss c o n d it io n e d  in  th e  s m a ll  b ox  sh o u ld  h a v e  
le a r n e d  b e t t e r  th an  th o s e  c o n d it io n e d  in  th e  l a r g e  b o x .
T h is  d e d u c t io n  f o l lo w s  s i n c e  th e r e  a r e  r e a s o n s  t o  assum e  
t h a t  th e  S s in  th e  sm a ll b o x e s  w ere ev en  more a f r a i d  th an  
t h o s e  in  th e  la r g e  b o x e s .  Wagner* elfc a l .  (1 9 5 9 )  d e ter m in e d  
e m p ir ic a l ly *  by m eans o f  a b o lu s  cou n t*  th a t  S s  sh o ck ed  in  
th e  sm a ll b o x e s  e x h ib i t e d  more e m o t io n a l i t y  th an  th o s e  
sh o ck ed  in  la r g e r  b o x e s .  In  th e  Wagner* _et a l . s s tu d y  t w ic e  
a s  many b o lu s  w ere e m it te d  by th e  S s th a t  w ere c o n d it io n e d  
in  th e  sm a ll  b o x e s .  Even though th e  p r e s e n t  s tu d y  d id  n o t  
make t h i s  o b s e r v a t io n *  th e  s i m i l a r i t y  in  th e  a p p a ra tu s  and  
m eth od o logy  a l l  b u t a s s u r e d  th e  same r e s u l t .  T h is  f a c t o r  
s u g g e s t s  t h a t  Group R had o p p o r tu n ity  to  a c q u ir e  more f e a r  
d u r in g  th e  c o n d it io n in g  p h a se  th a n  d id  Group U. G rea ter  
f e a r  sh o u ld  h ave  l e d  to  a h ig h e r  p erfo rm a n ce  l e v e l  i f  th e  
Mowrer* e t  a l .*  h y p o t h e s is  i s  c o r r e c t .  T h is*  o f  cou rse*  
d id  n o t  o c c u r .
An a ttem p t was made t o  c o n t r o l  th e  b e h a v io r  o f  th e  S s  
in  Group R* b u t was th e  r e s p o n s e  t o t a l l y  u n l ik e  th e  b e h a v io r  
o f  th e  S s  in  Group U? The p ro ced u re  u s e d  fo r  r e s t r i c t i n g  
th e  S s was n o t  c o m p le te ly  e f f e c t i v e  and th e  a n im a ls  c o u ld  
and d id  resp o n d  to  th e  sh o ck  in  a manner t h a t  c o u ld  b e  la =  
b e le d  a s  a b b r e v ia te d  or a b o r t iv e  ju m p in g . For exam ple* th e y  
w ere a b le  t o  s t r u g g le *  k ic k  t h e i r  f e e t  and g e n e r a l ly  make 
movements w hich o th e r w is e  w ould  h a v e  g o t t e n  them away from
th e  g r id .
l a  an i d e a l l y  c o n t r o l l e d  ex p er im en t i t  i s  p o s s i b l e  ~ 
th a t  th e  S s in  Group R w ou ld  n o t  d i f f e r  fro®  th e  c o n t r o l  
grou p s in  t h e i r  p erfo rm a n ce  o f  th e  in s tr u m e n ta l  r e s p o n s e .  
In  o th e r  words* i f  th e y  c o a id  make ao  r e s p o n s e  to  th e  UCS 
w h ich  m s  c o m p a t ib le  to  th e  a v o id a n c e  r e s p o n s e  and i f  th e y  
r e c e iv e d  th e  same amount o f  sh ock  a s  th e  u n r e s t r a in e d  Ss*  
i t  seem s l i k e l y  th e y  w ould  b e  e n t i r e l y  u n a b le  to  le a r n  th e  
a v o id a n c e  r e s p o n s e .
CHAPTER V
SUMMARY
S e v e r a l  v ie w p o in t s  h ave  b een  p r e s e n te d  c o n c e r n in g  t h e  
r e l a t io n s h ip  b etw een  th e  u n c o n d it io n e d  r e sp o n s e  and th e  co n ­
d i t io n e d  r e s p o n s e  in  c o n d it io n in g  e x p e r im e n ts . Some th e o ­
r i s t s ,  p a r t i c u la r ly  i n v e s t i g a t o r s  in  a v o id a n c e  c o n d i t io n in g ,  
h ave  h e ld  th a t  an in t e r v e n in g  s t a t e  o f  th e  o r g a n ism , w h ich  
th e y  h ave  la b e le d  f e a r , i s  th e  prim ary  r e s p o n s e  w hich i s  
c o n d it io n e d  when an a v e r s iv e  u n c o n d it io n e d  s t im u lu s  i s  u s e d .  
M ost have n o t  d e n ie d  th a t  th e  u n c o n d it io n e d  r e sp o n s e  m ust 
have some r e l a t io n s h ip  o r  s i m i l a r i t y  to  th e  c o n d it io n e d  r e ­
s p o n s e , b u t th e y  have ten d e d  to  m in im ize  i t s  im p o r ta n c e .
The p r e s e n t  i n v e s t i g a t i o n  was d e s ig n e d  to  c o n t r o l  t h e  o v e r t  
r e s p o n s e  o f  th e  s u b j e c t s  to  th e  u n c o n d it io n e d  s t im u lu s  and 
th e r e b y  t e s t  th e  r e l a t i v e  c o n t r ib u t io n  o f  th e  o v e r t  compo­
n e n ts  o f  th e  u n c o n d it io n e d  r e s p o n s e  to  th e  le a r n in g  o f  an 
in s tr u m e n ta l  a v o id a n ce  r e s p o n s e .
In o r d e r  t o  t e s t  t h i s  r e l a t i o n s h i p ,  60 a lb in o  r a t s  w ere  
t e s t e d  in  a h u r d le -ju m p in g  a p p a ra tu s  w here th e  c o n d it io n e d  
s t im u lu s  was on e  which p r e v io u s ly  had  been  a s s o c ia t e d  w ith  
v a r io u s  tr e a tm e n ts  in  a c o n d i t io n in g  p h a se . T here itfere 
t h r e e  c o n t r o l  groups and th r e e  tr e a tm e n t g r o u p s . The t h r e e  
tr e a tm e n t g r o u p s , c o n s i s t i n g  o f  12  s u b j e c t s  e a c h , w ere
25
26
c o n d it io n e d  under v a r y in g  d e g r e e s  o f  r e s p o n s e  r e s t r i c t i o n *  
Group b r a s  g iv e n  40 p a ir in g s  o f  a  c o n d it io n e d  s t im u lu s  
( l i g h t )  and a u n c o n d it io n e d  s t im u lu s  ( s h o c k )  i a  a l a r g e  
box w h ereas Group R had  th e  same p a ir in g s  w h i le  r e s t r a in e d  
in  a b ox  sm a ll enough to  im pede g r o s s  o v e r t  r e s p o n s e s  t o  th e  
u n c o n d it io n e d  s t im u lu s .  The t h ir d  g ro u p , SG, m s  c o n d i t io n ­
ed in  a box w h ich  m s  e x a c t ly  l i k e  th e  h u r d le -ju m p in g  box in  
o r d e r  to  a r r iv e  a t  some e s t im a te  o f  th e  e f f e c t s  o f  s t im u lu s  
g e n e r a l i s a t io n  on th e  l e a r n in g  o f  th e  in s tr u m e n ta l a v o id a n c e  
r e s p o n s e  in  th e  t e s t  p h a s e . The t e s t  p h a se  c o n s i s t e d  o f  40  
t r i a l s ,  a d m in is te r e d  to  each  s u b j e c t  i n d i v i d u a l l y ,  w here th e  
c o n d it io n e d  s t im u lu s  was tu r n e d  on and a g u i l l o t i n e  door 
ra ised ®  The t im e  w h ich  la p s e d  b etw een  th e  o n s e t  o f  th e  con ­
d i t io n e d  s t im u lu s  and th e  s u b j e c t  c r o s s in g  th e  h u r d le  was 
recorded®
The r e s u l t s ,  from  th e  a n a l y s i s  o f  v a r ia n c e ,  in d ic a t e d  
t h a t  th e  o v e r t  r e s p o n s e  w hich c o u ld  b e  made by th e  s u b j e c t  
in  r e sp o n s e  t o  th e  u n c o n d it io n e d  s t im u lu s  w as im p o rta n t  
s i n c e  th e  d i f f e r e n c e  b etw een  Groups U and R was s i g n i f i c a n t  
a t  th e  .0 1  le v e l®
The r e s u l t s  o b ta in e d  a r e  n o t  c r u c ia l  t o  th e  r e t e n t io n  
or r e j e c t i o n  o f  th e  f e a r  c o n s t r u c t ,  b u t th e y  do in d ic a t e  
t h a t  th e  o v e r t  r e s p o n s e  to  th e  u n c o n d it io n e d  s t im u lu s  i s  
more im p o rta n t than  some t h e o r i s t s  h ave  b een  w i l l i n g  to  a c ­
c e p t .
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